Research has identified factors (assets) that protect youth from engaging in risk behaviors including alcohol use. Very little research has examined asset/nonuse of alcohol associations by youth gender or determined if asset/nonuse of alcohol associations are influenced by the neighborhood environment. The purpose of the study was to determine if multiple youth assets and neighborhood factors are differentially associated with youth nonuse of alcohol by gender. Method: Five waves of data were collected annually from households (N = 1111) randomly selected to participate in the Youth Asset Study. Seventeen assets and 6 neighborhood factors assessed at waves 1 -4 were analyzed longitudinally using marginal logistic regression to predict nonuse of alcohol at waves 2 -5. Results: Sample mean age was 14.3 years, 52% female; 39% white, 28% Hispanic, 23% African-American, and 9% other. Numerous assets were prospectively associated with alcohol nonuse for females (12 assets) and males (16 assets). Three assets were significantly more protective from alcohol use for males compared to females. Final modeling indicated that three assets were protective from alcohol use for both genders and that one asset was protective only for males. There were no significant associations between the neighborhood variables and nonuse of alcohol, and the neighborhood variables did not influence the asset/nonuse of alcohol associations. Conclusions: Youth assets appear to protect both genders from future alcohol use but males may benefit even more from asset-building prevention programming. Youth alcohol use and alcohol nonuse/asset associations may not be influenced by the neighborhood environment.
INTRODUCTION
US data indicate that youth alcohol use began declining in 2001 from approximately 50% of surveyed youth to 39% in 2011. Notably, from 1991 to 2001 the percentage of male youth reporting alcohol use was consistently greater compared to female youth. However, beginning in 2003 the percentage of alcohol use by male and female youth was similar and in two years (2003, 2009 ) the percentage of females reporting alcohol use was greater compared to males [1] . These data indicate that youth alcohol use remains a serious public health concern and that possible gender differences associated with alcohol use merit investigation.
There is increased interest in examining multiple promotive factors (assets) that may protect youth from participating in risky behaviors such as alcohol use [2] [3] [4] [5] . For example, research has reported that assets such as family communication, school connectedness, maternal support, parental monitoring, decision making skills, life purpose, and peer role models are associated with delayed onset and reduced frequency of alcohol use [3, [6] [7] [8] [9] [10] . However, much of this research has focused on a limited number of assets that were typically individual or family-level assets, and employed cross-sectional rather than longitudinal study design methodology [3] . Therefore, the first goal of the present study is to prospectively assess associations between numerous assets and youth nonuse of alcohol across 5 waves of data collected annually over 4 years. The assets are conceptualized as influencing youth alcohol use at multiple levels (youth, family, and community) which is similar to the ecological approach to understanding health behavior [11] .
In addition, very little research has investigated possible gender differences in regard to youth asset/alcohol use associations. A review of factors associated with youth alcohol use reported little evidence for gender differences [12] . However, a cross-sectional study found that adolescent females with the constructive use of time related to religion or the ability to make responsible choices assets were approximately 4 times less likely to initiate alcohol use compared to females without either asset. The assets were not significantly associated with nonuse of alcohol for the male adolescents [7] . A second goal of the current study is to prospectively examine youth gender differences in the associations between multiple assets and youth nonuse of alcohol.
The potential influence of neighborhood factors is also of interest in studies of youth outcomes [13] . One perspective for understanding how neighborhoods may influence behavior is social disorganization theory which was first posited by Shaw and McKay [14] and refined by Sampson and Groves [15] and others [e.g., [16] [17] [18] in research on delinquency and crime. The theory proposes that neighborhood structural factors and social processes such as socio-economic status, residential mobility, racial heterogeneity, family structure, collective efficacy, sense of community, and informal social control can influence youth behavior through multiple pathways. These neighborhood characteristics are typically assessed using census data or data collected from research participants. For example, research using census study participant data found that neighborhood-related stress and lower social cohesion were significantly related to youth alcohol use or perceived problems with youth alcohol use [8, 19] . However, another study using similar methods reported that neighborhood disadvantage was not related to youth alcohol use [9] .
Another approach to assessing neighborhood effects on behavior is to objectively observe and quantify the physical condition of neighborhoods. This approach, referred to as the Broken Windows (BW) theory, suggests that neighborhoods in poor condition (e.g., residences in disrepair, large amounts of trash and graffiti) are a signal that delinquency and crime are tolerated [20] . One of the few studies published in this area found that a measure of BW was associated with neighborhood gonorrhea rates and with off-site alcohol outlet density [21] . To our knowledge, there are no published studies investigating associations between the physical condition of the neighborhood and youth alcohol use. Therefore, the third goal of the current study is to prospectively investigate possible associations among neighborhood variables (neighborhood social processes as well as the physical condition of the neighborhood), assets, and youth nonuse of alcohol and determine if associations between assets and nonuse of alcohol vary due to the presence of neighborhood factors.
METHODS

Sampling and Data Collection
Census tracts in Oklahoma City were stratified by income and race/ethnicity using 2000 census data and then randomly selected with the goal of obtaining a racially/ ethnically and economically diverse community-based study population. Twenty census tracts were included in the study. Door-to-door canvassing within the selected census tracts was conducted to obtain the baseline sample of youth and parents. Inclusion criteria for the study were that the youth were 12 to 17 years of age; lived with a parent or guardian; spoke English or Spanish; possessed the cognitive functioning to respond to interviewer questions and complete the survey; and had no plans to move from the study area within the next two years. One youth and one parent from each consenting household participated in the study [22] .
Data were collected from youth/parent pairs using Computer-Assisted Personal/Self-Interviewing procedures conducted in their homes by two-person interviewing teams. However, youth completed the risk behavior items themselves in private using computers equipped with wav sound files and headphones to minimize potential reading problems. Five waves of data were collected annually from the participants beginning with the baseline survey conducted in 2003/2004 and concluding in 2007/2008. A total of 1111 youth/parent pairs participated in the study with a response rate of 61% that was calculated using formulas and guidelines suggested by the American Association for Public Opinion Research [23] . The retention rate across all five waves (i.e., valid completed youth interview for all five waves) was 89% (986/1111).
Measures
Time constant demographic variables reported by the youth and included in the statistical modeling were age at baseline, race/ethnicity and family structure. Family structure was assessed at each interview. At baseline the response options were one-or two-parent household; at subsequent waves, the youth could respond "independent" if they had lived alone for at least 6 months. If a youth consistently reported one-parent household, the time constant family structure was coded as "one parent." Youth consistently reporting two-parent households were coded as "two parent." Youth who reported both one-and two-parent households over the 5 data collection periods or who reported "independent" before the age of 18 years were coded as "inconsistent". Parental education was reported by the parents and it was time-varying and lagged in the statistical modeling.
Youth Assets. Seventeen youth assets were assessed via multi-item constructs with established validity and reliability. Seven assets operated at the individual level, 4 at the family level, and 6 at the community level. The asset constructs were conceptualized and developed based on literature reviews, previous research, and psychometric testing [5, 24, 25] . Items representing each asset were summed and divided by the number of items to create a score ranging from 1 (almost never/strongly disagree) to 4 (almost always/strongly agree). The reliability of the asset constructs was adequate (Cronbach's alphas >0.70 for 11 assets, >0.60 and ≤0.70 for four assets, and ≥0.55 and ≤0.60 for two assets).
A total asset score was computed by summing all 17 individual asset scores (range = 17 to 68). The interartile range for the total asset score was approximately 8 and therefore a change of 4 points in the total asset score was deemed to be relevant. Therefore, when the odds ratio (OR) is interpreted for the total asset score, it compares the odds for youth that have a 4 point change in the total asset score in contrast to the 1-point change in the asset score that was used for the single asset analysis.
The assets were tested for multi-collinearity. The Pearson correlation coefficients among the 17 asset constructs ranged from 0.02 to 0.49. Only 4% of the coefficients were between 0.40 and 0.49 and the majority (69%) were between 0.10 and 0.29. The results indicate that each asset is a distinct asset.
Neighborhood Condition. Neighborhood condition was assessed annually by trained raters who conducted windshield tours of each census tract objectively assess neighborhoods using the BW instrument [20, 21] . The survey classifies neighborhoods according to the contion of the houses, and the amount of trash, graffiti, and abandoned cars. The BW survey score ranged from 0 (neighborhood in poorer condition) to 12 (neighborhood in better condition). The Spearman correlation coefficient for the test-retest reliability of the BW survey was 0.83 and the intraclass correlation was 0.80. The BW score was analyzed as a categorical variable with 4 levels: 1 to <7 (poorest condition) versus 7 to <9 (poor condition) versus 9 to <11 (better condition) versus 11 to 12 (best condition).
Neighborhood Social Processes. Five neighborhood social process variables were assessed in the parent interviews. All of the variables were multi-item constructs that were created by summing the responses to the items representing each construct and dividing by the number of items.
Neighborhood concerns related to crime and safety and to services were assessed with 5 items (Cronbach's alpha = 0.87) such as "There is crime and violence in your neighborhood" [26, 27] .
Neighborhood concerns related to services was assessed with 4 items (Cronbach's alpha = 0.69) such as, "There is poor police protection in your neighborhood" [26, 27] . Possible responses for the neighborhood concern questions ranged from one (strongly agree) to four (strongly disagree).
Neighborhood support was assessed with 5 items (Cronbach's alpha = 0.77) such as, "About how often do you and people in your neighborhood watch over each other's property?" [28] . Responses ranged from one (almost never) to four (almost always). The neighborhood concern and support variables were analyzed as categorical variables with 3 levels: 1 to <2 (low) versus 2 to <3 (middle) versus 3 to 4 (high).
Sense of community was assessed using 7 items (Cronbach's alpha = 0.84) from the Psychological Sense of Community (PSOC) scale such as "People in this neighborhood get along with each other" [29] . Possible responses ranged from one (strongly disagree) to four (strongly agree).
Informal social control was assessed with 5 items (Cronbach's = 0.82) such as, "How likely is it that your neighbors will become involved if children are skipping school and hanging out on the street corner?" [18] . Responses for the scale ranged from one (very unlikely) to four (very likely). PSOC and informal social control were analyzed as dichotomous variables: 1 to <3 (low) versus 3 to 4 (high).
A neighborhood environment composite score was also created by summing the neighborhood condition and social processes and dividing by the number of constructs (6) . The score ranged from 1 to 4.
Non Use of Alcohol. Nonuse of alcohol was assessed by the item "During the past 30 days, did you drink any alcohol, such as beer, wine, or liquor, (Yes/No)?" The item was modified based on items used in the Youth Behavioral Risk Factor Surveillance Study and the Prevention Minimum Evaluation Data Set [1, 30] .
Statistics
Data were stratified by gender and analyzed longitudinally using marginal logistic regression analyses. All four demographic variables (youth age, race/ethnicity, family structure, parental education) were controlled for in all analyses with parental education analyzed as time-varying and lagged. A diagonal working covariance matrix was used as recommended by Pepe and Anderson when covariates vary over time [31] .
Individual assets, asset score total, the six neighborhood variables, and the neighborhood composite score were analyzed as time-varying and lagged (e.g., asset wave 1 with nonuse of alcohol at wave 2). The total asset score evaluated the collective impact of the assets and then each asset was analyzed separately. The overall impact of the neighborhood variables was assessed with the neighborhood composite score and each neighborhood variable was also analyzed separately.
Interactions among the total asset score, assets, six neighborhood factors, neighborhood composite score, and the youth and parent demographic variables were analyzed. Each asset/outcome association was analyzed separately and with the neighborhood composite score to determine if the neighborhood influenced the relationship between the asset and nonuse of alcohol. Each neighborhood variable/nonuse of alcohol association was analyzed separately with the total asset score to determine if the assets influenced the relationship between the asset and nonuse of alcohol.
Gender interactions were evaluated using the full sample to determine if the asset and neighborhood variables and nonuse of alcohol relationships were significantly different between males and females. Final asset models for each gender were constructed beginning with the four demographic variables and all assets and neighborhood variables (or interactions) that were significant; only variables (or interactions) that were significant in the presence of the other significant variables remained in the model. Alpha was set at 0.05 for analyses of the relationship between nonuse of alcohol and the assets and neighborhood variables and possible gender interactions. Alpha was set at 0.005 for all other interactions to control type I error.
RESULTS
Descriptive Data
At baseline 1111 youth were interviewed. The analysis lagged the demographics, assets, and neighborhood variables at wave 1 with the alcohol outcome at wave 2 and then wave 2 with wave 3, etc., resulting in four time points for data analysis. Over these 4 time points 1093 youth (574 females, 519 males) were in the analysis. For each time point the samples sizes for females were: 560, 548, 547, and 548; and for males: 510, 501, 483, and 477. There were no missing data for youth age, gender, or race/ethnicity or family structure. At baseline there were no missing values for parental education. Parental education was missing 43 times in subsequent waves; in these cases parental education from a prior wave was carried forward.
Wave 1 descriptive statistics for the complete sample as well as by gender are presented in Table 1 . There were no significant differences (p > 0.05) between females and males for these data. There was a significant interaction with alcohol use between gender and wave; the change in the percentage reporting alcohol use at baseline was significantly lower for males than females but then increased at a greater rate compared to females (Figure 1) . Table 2 shows wave 1 mean asset and neighborhood scores stratified by gender. Assets with higher mean scores (stronger assets) were cultural respect, educational aspirations for the future, and parental monitoring. Assets with lower mean scores (weaker assets) were community involvement, use of time (groups/sports), and use of time (religion).
Relationship between Assets, Environmental Variables, and No Alcohol Use
Females. Twelve assets as well as the total asset score were prospectively related with nonuse of alcohol ( Table  3) . None of the ORs were significantly larger when compared to the ORs from the analyses of the male data. The associations between assets and nonuse of alcohol changed little after controlling for the neighborhood composite score and associations between the total asset score and nonuse of alcohol also changed little after controlling for each neighborhood variable (data not shown). The final model analyses indicated that females with any one of 3 assets were significantly more likely to report nonuse of alcohol compared to females without any one of the 3 assets ( Table 4) .
Males. Sixteen assets as well as the total asset score were prospectively related with nonuse of alcohol ( Table  3) . The ORs for the total asset score and 3 of the significant asset/nonuse of alcohol associations were significantly larger than the same ORs from the female analyses. One interaction was identified. General selfconfidence was associated with higher odds of nonuse of alcohol only for youth whose parents both had less than a high school education (OR = 2.49, 95% CI = 1.46, 4.26) or whose parents had at least a high school degree or some college (OR = 1.40, 95% CI = 1.02, 1.93). The associations between assets and no alcohol use changed little after controlling for the neighborhood composite score and associations between the total asset score and nonuse of alcohol also changed little after controlling for each neighborhood variable (data not shown).
The final model analyses showed that male youth with any one of 4 assets were significantly more likely to report nonuse of alcohol use compared to males without 
DISCUSSION
any one of the assets. Interestingly, males with the use of time (groups/sports) asset were less likely to report nonuse of alcohol compared to males without the asset and males with the general self-confidence asset and who had at least one parent with a college degree were also less likely to report nonuse of alcohol compared to males with the asset (Table 4) .
This longitudinal study investigated associations bet ween 17 youth assets, neighborhood environment, and nonuse of alcohol in a community-based random sample of racial/ethnically-diverse youth with the goal of exploring potential differences between females and males. Youth assets were categorized into one of three pathways of behavior change (individual, family, community) [11] . The results suggest there are numerous assets that may protect females (12 assets) and male (16 assets) adolescents from using alcohol [3, [6] [7] [8] [9] [10] . Family and community level assets, with few exceptions, were protective from alcohol use for all of the youth. However, more individual level assets were protective from alcohol use for males. In addition, the total asset score and three assets (parental monitoring, community involvement, positive peer role models) were significantly more protective from alcohol use for males. These data suggest that male adolescents may benefit even more than females from prevention programming that focuses on asset building. The results also contribute to research suggesting gender differences in regard to asset/risk behavior associations [7, 8, 32] .
OPEN ACCESS
The final model analyses suggest that female and male youth also have assets in common that protect them from alcohol use (religiosity, parental monitoring, positive peer role models). Thus, prevention programming that focuses on both genders has some guidance regarding asset building that may benefit all youth. Positive associations between parental monitoring skills and positive peer role models and risk behavior avoidance including alcohol use have been previously evaluated [3, 7, 8, 33] . This study's longitudinal data, that included the use of multi-item psychometrically sound measures of parental monitoring and positive peer role models, are additional evidence for the importance of these assets.
Assets are conceptualized as protecting youth from engaging in risk behaviors. Interestingly, the general self-confidence asset for youth with at least one parent who had a college degree and the use of time (groups/ sports) asset were associated with increased odds for alcohol use for males. At least one other longitudinal study found a small but significant association between higher self-esteem and increased alcohol use [34] ; and other research has reported that youth living in higherincome households are more likely to use alcohol [35, 36] . Other research has noted a link between participation in sports and increased alcohol use [37] and one study reported that youth who played team sports, as compared to individual sports, were more likely to use alcohol [38] . These results suggest that in specific situations certain assets may contribute to increased alcohol use.
Perhaps the most surprising result was the lack of significant associations between the neighborhood factors and alcohol use. Furthermore, the protective effects of assets from alcohol use changed little in the presence of the neighborhood factors. The study prospectively examined concepts of social disorganization theory (e.g., sense of community, informal social control; neighborhood support) as well as several variables that fit within the theory (e.g., neighborhood physical condition, neighborhood concerns related to crime, safety, and services) while controlling for other theory variables that are typically assessed using census data (e.g., socioeconomic status, family structure) and found that none of them were related to youth alcohol use. The results seem to suggest that social disorganization theory is a more robust explanatory model for crime and delinquency [15, 16] than for youth alcohol use [9] . However, methodological differences between this study and research conducted in the crime and delinquency field are substantial and thus direct comparisons should be made with caution. For example, studies of social disorganization theory with crime and delinquency as the outcome typically include several thousand participants and account for macro-level factors such as immigration, homeownership, labor markets, and residential stability [e.g., 15, 18] In conclusion, risk behavior prevention programs that target youth alcohol use may be improved by strengthening specific assets identified in this study. Assetbased programming can focus on numerous assets at the family and community level that protect both female and male adolescents or narrow the focus to a few assets that appear to be most important for protecting one or both genders from alcohol use. The neighborhood environment, operationally defined as social processes as well as the physical condition of the neighborhood, was not associated with alcohol use in this community-based sample of racially/ethnically and economically diverse youth. 
ACKNOWLEDGEMENTS
